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I Rmm&m\z*Z&1tKfo<Dl&.& l £WmirZy3&t LTx ItM ? n?** h V 
; >*/rti*©R*»*M1-*^»«^*DT** - 5 0 4 2 0 O-Sf) , 

; ^ 7 x > - •> 7 ± 5 - £«Jfc3teEfSfclC J: *) S A T P ^fi'J^-r 5 £ftlC 
1 fc^Ts ATPtttefcOStttfctf-f ? h 3 

j ^7 - 2 0 3 9 9 5 0 

\ tit* HB5Stta*ffiffl LTJwiart at pittas l. -d^-csk 

; ±i£l?®i£i4ffillc:ii&14^wr-5;u->7x7--tf<»: LTtis ^£gJ**/U;l/->7 
| x"7--fc?©7 $ yKEfllCfcHT. 49,0&©7=,'®, ltliy>/t:;/^L 

; >&£W©ffe©7 $ y mm*') v'sfcm&itzbo&mj t>nz* 

ttz, ±f2l?1BSi!fe#Jl-ifiiftt£lf^S;i'v'7 x5— -tfi LT(i> HT© (a) 
; Xli (b) A^nf-S^U^yf-K 
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| (a) 6 T'i££tt£7^ 

(b) (a) ©tf'J^:^ KKfc^T 1£L 7 
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\ tttm^ts*?* — «±^»-*ALrai**^a^«^«i-4« shiest 
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j fc*5. ^ > y-t:^ ;^ y ;KD;t/«/7 x 7 -t'TIt 490&CD7 = 
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I (4*811^2-1 7 1 1 8 9-t&«KE«) . »»tt"^f -7-*"^^/U->7*5--b* 

j 

l iSG^ (ftW¥5 - 2 4 4 9 4 2#&*fcK«D $j&WS>ti<5c 

\ i) ;u->7x7— tjitfc^«c3m*a*AtS£fc<tLTl*. Ititte? t SgRK 

| tteZmL MWmzitt Ko*5/;V7 5 SJHKs SttBU 5-7"d^7 

: ^^*%*tt$*-6^tt**t/5c:i:*<n?*s Q cote. £*&JRtt&s rt-fey 

| f s ^sm * •> 7 x 5 - -tfafc***** * c 1 t> srtiT * 5 o 

j ii) ft^T, tSMMfr'sV t 7-«?^, 7°o*-*-E?ik 

i £3\ ^jg^ ; &Wt*^^^-DNA(c}¥ALT^^^.^7'^Xx 

l 

: <s m*.iis 7*7^; kdnax '<?r>)*7 T- : sDNAm*mft>tiZa m 

! ilfflte36 { 7C»Blf**^OK^^-DNAt LTiis 7*5 X = KpUC119 (Sfi 

! €&S) . pBluescript SKHStratagene&ttX PMAL-C2 (NBW England Labsft 

j SI) s PCBX-5X-1 (7 7 /l'?->7tt8!) s pXal «J > P MA56 

(C.Ammerer, Meth. Entyaol., 101. 192, 1983) SJiWSfflTS 
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i WO 9903997 PCT/JP98/05864 

• famm&frmfZtlZo flMflStLTte. CHO n COS. HeLafflflS&O'S ^n- 

\ *.tf*MJM101(ATCC 33876). JM109 (^fiitttSS!) , XLl-Blue (Stratage 
i nettK) . HB101(ATCC33694m<<£fflT : £*o 

j 

i *^Bfllcfc^T(is J&tfE&li. D.M. Morrison©^ (Meth. En2ymo 

! 1.. 68. 326-331. 1979) m^J:<0. J&K*Atis 0J;tl2\ B. Hohn©#& (Meth. En 

i zymol., 68, 299-309. 1979) micX >9'<l 0 C S 0 

| erryO^ft (J. Bacteriology, 116, 1064-1066, 1973) , D. B. Clewel \<Oli& (J. 

i 

| Bacteriology, 110.667-676, 1972) ^ffl^5Cti<Tl5 fl X, 3t*&;iffcD 

j NAlC#AS*lfcitfi?©ifiSEWO«fc^tts Maxam-Gilbert & (Proc. 

i Natl. Acad. Sci. USA. 74. 560-564, 1977 ) v Dideoxyft (Proc. Natl. Acad, 

j Sci. USA, 74, 5463-5467. 1977) ^IC«t <9n 0 C tftTl* Z> 0 
\ iv) ±sS©*fetcJ:OS5nfcffl*»iL|fcfe»*J&i6+ , r«-r5Ci{cJ; 0, 

| *&BJ§0 i/ 7 x 7 - -fe* -SCt *<T- $ 6 o 

! #s «[#^*^k: J: U\> fciftt LTti. fl|;Ui\ 6£#i* 

| Ml^r-y. fcx+x. -yj *-*5^ii^tSt» 

| >;OA N >) 2 *7 U A. ^b^^'^->^ A.£-fl;|SC2& N 

. j ft pH (J, pH 7~9lc3SKlJ-£©;&<«£T'*£o £ £i£2g(i30~42 c Cs 02 L 
I < tt37lCSu«T?3~24*ffiU fi 1 * L < tt5~8«*fSK *fftl#SgHg«. fit ? 
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C**WO«tert A T P ©SOSES) 
j JsTFf^ **W©»jartATP0M£j*IC-3^T3fcH^5 o 
j i) *t\ «B«a«r^t?a**tw. ^B5«tt*l*WS6J««-4:"r*ATPtttisaai*» 

! flour, »iartATP*iBia^{cijiiB"j-So ra&tis mm. ®l±w m 
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; FE (*y h57;l/tPif 1/ » N PE (#>Jifl/» 3?£****<»:-r6 

i *>£J^®?S&8iJ£ LTte, KxS/A/ttR*- h >) 7 A (SDS) N yWJl 

j tff[&27>J7A N yiyuj/li) MJ 7A n 7/l/+;Kyx;b*>Kth 

I 7 A (BAC) . ^b^>-b'h-^A (BZC) N Mtf^f'Jy-^A, ^It* 

: ent Detergent 3-08. 3-10. 3-12, 3-14. 3-16. TegoA<fctf £ft£o 

! *>ttHiBgtt«s Tween 20. 60, 80, Span 60. 80, Triton X-45, 

; x-100, *y^-*->i^l/>x--r-/k # V ** ->xf- U > 5 7 V f JWk 

1 

■ : ctl> 0 

; i i) a t p mth'&®uwz%.mmmm&j\s 

i ( a ) <;!/ •> 7 x «J > 

j ^LtUl>, *©«fc9tt4&S£LTUu 0J;L(i\ EDTA 2Na. m7b^f 

j BIK7>*-7A N -> 3 -?n-x N hx^;-^ HEPES 
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i 

j s Tricine. TriSx ^tfl&if Z>tlZ> 0 

\ * y D—7>ttSJ^5 7at>^,li * , 7 -fc > * i; - ^- g L 

■ R-2 0 1 * <iu Y~)l K&gjLuiDat LB95013SIC J: UM^S £ <ttf< 

1 

I fAgg, 0/CL (f-'<- 7 r -f '<-ft : h - 

i 

| (#a*^^4*©^4Si^->7x7-Hf©H|gft) 

j J£TF©2rftlci»i;"C\ Y>*fc«fctf'W$-*"*;bfc*©;i/£'7 x 5 

i L/Co -r^b^s 25mMMx (fcKo*-» 7 5 y > InM 

i 

: ^ U>^7 S >4SE&2 f h y A&.tf2mM7 x-;l/> f ;l/*;U7 ,r^;l/7;U 

i (PH7.8) \Z S M*^yPoK«*jSJDLTtX3 Kp> ( (I*) B$£S&$ 

; ttStfftftSin *ffi^T«*Ufc. S^nys»tt*12. 000r.p.B.T20»Baa^» 

; U ±»£&T©*»«IS©ttJfcIiRfUtfco »8tt. «EK7>*--?A«£#f, 

: (Ultrogel) A c A34 (LKBttfi) rt^A, t Ko*->-7'«:? 

j OHPLC (imiXttS, TSKgel HA-1000) *5A©Xg(CJ;') 

j ->7 x7--b"«iiFJRS (Sigma*t®k L-9506) £<£fflLfc 0 

j (^^7x7-**©gttSJ^a) 

j ;i/->7 x5-b*«S*mR« (1 aU BDTA. 1 nM 2-> hx? y -ji, 

, IX BSA. 50 mM HBPES. (pH 7.5)) CT»St#fJL, *©100^ I IHOO/z 1 © 

j. (1.4 mM;l/->7 x >J >, 40 mM ATP, 300 mM MgS04. 7H20. 50 mM HEPES. 

i (PH 7.5)) ZifclxiLtZo %7tft©?9J^tt N BLR-201 Luminescence reader (7 

j nrtttS!) «rffl^T£4T©ffiS*frTiW£*ffofc. 

: 1 o 
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j 

; W0 9W3997 PCT/JP98/05864 
| : XlOO 

| ^tfcffi : X1000 

I MfcUm : 30°C 
; : 20M 

: ZOgifrX-omfefafr]. Kcount©Kf©?gttfil^l MLU {^ii\XLi\) /mliL 

; tz 0 

! ( 1 raM EDTA. 1 mM 2-> /Urt 7* Y x 9 J -)\>, >) -tr p -VU, 50 oiM HEPBS 

j (pH 7.5)) tffll^TsfSSU Lfco 

100/z 1 <D&MmWL (4 mM ATP, 0.4 *^7i'J >, 10 mM «tKv/# 

' A. 50 mM HEPBS (pH 7.5)) \Z50u 1 ©0. ^ik^^-tf ^^-^ A (25 mM Trie 

j ine (pH 7.75)) tgstaU $^>t-50^ 1. <D»&*£&Si]!D IT, 5#«#Lfc 

■ &KBerthold Lumat LB-950KCT ItyZtiZ \ ftffl<D%yt&%:&llif$Jlzffl%.ltz 0 

j 25 mM Tricine (pH 7. 75)t£ffl Ltz t lOOXi L tz^O^A 

\ ©*l*tit&7'o y h LT^So 

; $ £ lew y tff? ^7i7-t?(jyv^^ ;U;U •>7x7-t*J:*3 
| (^j«E0J2) |Ei^;U->7x7--tfHLKteJ:^HIK©^l!i 

i 

i li 
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1 

j WO 99/33997 PCT/JP98/0S864 
: ( THLKj &tf rHIKJ t$t%) €ratttfc« 

i fc. PCRKffi©*m<tLTfcM¥5-244942^&ttE*©7'5*5 KpHLf7-217Leu 

I lOl^lis *8§B (B. col i) JMl01(pHLf7-217Leu)£<S}?£3*U IHftffiK^ 

; *I*I*ft«Wf£3r (S«mo<tfm*lTi 1*3^-) ICFEHM BP-3840 
I (SrftB : W4 if (1992) 4fl22B) «fc l/TVjtSnT^S. 
: PCRSJGCD7*7^ V-<h LTEWM" U 2 *l£i&&E7'J©* M * 

i l/*f- £/=DNA polymerase^ LTOKOD dash polymerase (TOYOBOttS!) 

I fcifeMLtzo KOD dash polymerase (CttJR©Hj8fe#](ci£DTGeneAmp PCR System 

i 

! 9600 (Perkin BlmerttSl!) £E<«\ 94*CT?30fk 50*CT2*)»x 74 e CT3#©t>- 

| pHLfLK{C^*n-5^SM/U'>7x7--fe'itfe^©->-^i>->>^ ; &i7-5^o 

j IS) fcffl^TRjS^fTtV AB1 373A DNA ^ - ? -t > - (7^7^ K><'f;i-->X 

| fAXtS) T*»#*r£fTofc. C©J:9KLT?S*n/rgE#tM^7x7- 

j pHlfLK£3?ALfc*J8BJM109fc£. *J»B (E. coli) JM109(pHLf LK) i ^ 

1 «Lfe (BUM) o *Mm (E. coli) JM109(pHLflK)«. XtSM4<!}fI 

j ¥I36ftf&W3C§rK:FERM BP-6147 (3fStB : 9 ^(1997)10^ 16B ) t IT 

1 2 
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i E7>J#^4 tzffitX'X-Jl- S5JH^l/i/7 x 7-fe*H L K Lfco 
#ra¥5-244942-t&#Bia*fc©'7'5X S KpHLf 7-217 1 1 e KpUCll9JC. 
1 #M£^^**?^;l>^7x7-if©itfi^ K) 

• £ffll*T£JliSM>i'7*7-- fe*«fiT*ff«L/:, ST 4 ?** K»3jt5^RC* 
I fttis I*SHlR4^X^I*a»W^»CFBRM BP-3841 : ¥J& 4 5 

1 (1992) 4 ^220) <tLr«K$nTi»*. 

: pHLf LK*BcoRV*J itf NarlTftOBf £-n*:#>560bp©ISTfi-£ 7 # o 

j UttfcU ^D$fJPS»HIT'jaSL^pHLf7-217Ile{C#ALfeo 

• c©i?tcLT'4£ft£,m*&;ifl:7'?;u K^pHmKiasu s^xi 

j K**ALfc*BgJlll09i*£*:»B (E. coli) JM109(pHLf IK) <h^€ Lfco 
j ^BS (£. coli) JM109(pHUIK)tts I*a«&£*X¥X3eftffi9F£BrCFB 
; RM BP-6146 (§ffiH : ^9^(1997) 10A16B) <!: LT3Flt£ tlT^ So 
pHLf IKK£* tiZ&mmfl'i/V x 7 — tfitfi^O^JgSEfll'&ETflSWCs 

: i^mit;U>7x ; 7--tfiae? 1 -C : {ix &i£^^**:7;WV>7x-7--trCr>2l7# 

i 

; #Jfc) o 

j C£MSfl3) «a^->7i7- t?HLKfc<ttfHIK<9!8$!! 

| *»B (B. coli) JM109(pHlfLK)&tf*»ffl (B. coli) JM109(pHLf IK)*, 

i *tl?tl7>V->V >*^tLB*ift h h';7h>l% (W/V) % B*#x 

' *X 0.5% (W/V) , NaCI 0.5% (W/V) , 7>h'i/'J > (5<W»1) , 1.4% 

I (w/v) ic&su 3 7 e cT-i s^nDfts^mio/co &£>nfcj&*tt£. 

; 8000 r.p.m. Tl 0 ^(fflOS^IS U ftlft LfcB#£0. 1 M 'J>g?*Mj?A& 
| « (pH7.8) , 0. 1 M «K7>«i!>A % 1 mM EDTA) i:®iSL/:t, 

t 
I 

: l 3 
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i &^T\ 12000 r. P.B.-C1 o«-iaa^»ii«:?f«i». a»*tt*»fco 

! t&»W4) S»S/U*>7x5— b'HLK^cfcCfHIKOlSLffigttSdWtt 

i M^ttffiliLTx 0.4 Kttft*>lM/3i«7M25iiM TricineCpH 7.75)) 

' fflLfc*S**BI3iCs 0.8 %£4k^>-b? h-"7A(25mM TricineCpH 7.75)) 

1 

i Alatflle (wttiRSn/r»(S!ltt'> k -ry^^4/;U'>7x5— If (&B8¥5-244942-f 

i 

i 244942-t) T?*-5 0 ttz, I K J te'W ^ I £Hft© 4 9 0 $§CDGlu £ly 

i s KittfcLrt:£J!fc-e**K 3 -C=PBS!L^gE#IM;i' > >7 * -5 — tfH I Kt 

■ *5 0 rHLKj rt^-f^rL^0 4 9 0#@©Glu £ly S icfift L/sSHfr 
. H»IH3T?B«lLfclE*ai^->7x5— fe'HLKT*So 

\ kVcMttZb, H I K©a7*<**©*aj6<li^T*5ii*<^5. £/; s 

1 * 

t 
I 

1 
1 

I 
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i ;U3^«*A£flH,\ !81B©*jtMS*#TT?©fflSfl^O««*a^fco Bertho 
; Id Umat lB-950l£fflU. ftSBSHSIK fitf^M 3 

, S£3S 1 £fc*f"o (UXSHfOlfJl/a-^ A©ftft«9lC25 mM Tricine 

tit} L fc 0 





XXft (RLU) 


5c7C=P 






(X) 




452563 


97790 


21.6 




409406 


167805 


41.0 




425792 


324724 


76.3 




422269 


341039 


80.6 




423728 


343634 


81.1 


HIK 


386429 


345159 


89.3 


HLK 


390289 


396764 


101.7 



7^ 'j*+:*;wi/S/7 fe*ttJWte**<2l.6X£**>ft<s ffiff^Sicfi 

j ^'^;Wl/->7x7--^OlS^W ; en'etl41.0Xfc«J;^76.3XT'*^s 

i *" * /U/P •> 7 x 5 — fef t itm L ®&{£T<Dfe*#'J>tt I * C £ i<*> ^ * o 

i ^^^^7 x7-^HlKfcJ:^HLKOfl7t^li-etl^tl89.3XfcJ:?>' 

i 101.7Ve*9s J?ttM©^^^+^/l/^->7x7-4ffc^^'it«itt^'l'^'i''^ 

; iftiiffitt»ow«f»cd^Nb&i"iaili;ie*«*»«c:iA<tii*s<> -ftt^s 

I 

; (lC50©ttS[) 
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; fcSSttafcfc^yif/lo-^AM (IC50) ZX&fz, iSS^LfeMtwaSL 

I ^l/v/7i 7 — tf*ft£ 0.01-0. lXtTO&fc^lf^-^^fcTSfDU 

: lOaiHMrMcHLrt:. tOl 100 /* 1 05Sjg**jSJDLT, Berthold Lun 

I at LB-9501twTi6fcK«ftfl£ilJSL/i o 4it>nfcIC50£1i? 2 Si: £ ii6fc 0 



Jr/7i7-t'4>U[ 


ICso(%) 




0.014 




0.016 


M«T M*y7xHf 


0.026 


Mir 1 £A# 


0.026 




0.026 


H1K 


0.032 


HLK 


0.035 



SH£8!A/$/7 *5--tr 3SO-9 ^7^ V * *?;WV->7 x "5 — fe* lift fefctWC 

S g's 4 *rtf?j\/ju>>7 tfWJfctt's ^ ** ? 7 x ? - -fefO 

' IC50£^i::±I5)*K 490#g©7 5 y *©Mft«cJ: *)i»tt*<|Sl± Lfc d t*<^$ 

; CHMSM5) CajertATPcDiW^) 

**W©l^iB«ttffl»tt^2/7x5-Hf%fflt^«gSrtATPOi!l3Sft*C 

j £ft^ATPS£/l/->7 x U >-;u->7*-9— tff6*S^JCj:f9«l^57Jj* CTC 

| 1 6 

i 

t 
i 

i 
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; A fflfflft) Z&mifZo TCA tt&tb&HATP ©ttffl»$A<^KfcftT*i*K t 
' fz. TCA £#fcK**£l 0 OftJdfrR-L/i»{c5ftjfe%SJS-rSOTs TCA ic«fc5 

51 jtsieo ffl*t> ^i;^^* u^u co*f?»fp©/tJ6s tca tomans 

I 1. 

! (1) <£fflL£#&fS£3iJ 

I RMfStkMtLT. Sft'Olf^a-tfA (BACs B*35Sfj&© **'<>&) 
i £&fflLfc 0 ±f2#®f£&#J£ 0.25 %«ffiT'25mM TricineCpH 7.75) (CjgfftfL 

I £*>©£, M?m&mumtttzo 

: (2) fl[fflLfc*4«B 

i Escherichia colKATCC 25922)> Staphylococcus aureus (ATCC 25923), Pseu 

; domonas aeruginosa (ATCC 27853) £«fct>*Bnterococcus faecalis (ATCC 29212) 

| ©4 BS^ttffltfco 

| ( 3 ) gftOM 

i ±iE*£«J*rM7*-r3>**6 (*9Hb^ (*) til) 5 

: £SE&©m&£J£S7K-ei00 fe#RLT(&t»nfc#Rtt*lt**i Lfc, 
j (4) ffiffl Lfc^>7x5-b' 

; ( 5 ) MTtKII 

§i;b->7x7-^ 0.15 mM /Ui/7x V 6 mM EDTA, 15 mMStg^/* 

i 
i 

0.2 nMS?f-**l/* h-JK 0.5 % BSA, 25 mM HEPES(pH 7.75)©&& 

I «EjD-r«^->7x5-«tt, &:5fcK2ElOOtf 1 K3?ft©2xlO-'M©ATP 

, *«r^iDLfe«*0»5fe»*<v &7fcS*3!S£lT f^7x7-b" LU j ( ^/3- 
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; 2. fflHfirtATP©»l££K:oliT 

i en *&wv*m 

i fc3fcS*8l00/zl*iSiDU ol^JC^jtft^BertholdttiSlLumat LB-9501 £ffi<^ 

i ( 2 ) 

! ©ttth*^ 9.8 ml 025mM Tricine(pH 7.75 )£gsin LTi < Lfz 0 Z<DU 

\ $100 xz UdlOOtf I CD25mM Tricine(pH 7.75 0^7i-;b LU J ( 

! ldttftUoat LB-9501 ^m^rm^.lfZo 

: *S***3*&tttMStcjM-. (TCAffltbifc) -??i£ft/cfSft 

i 

Ecoli ATCC 25922 S^ureus ATCC 25923 



(RLU) (%) (RLU) (%) 



(TCAfcai&) 


132794 


(100.0) 


130220 


(100.0) 




153 


(0.1) 


163 


(0-1) 




463 


(0:3) 


659 


(0.5) 




76082 


(57.3) 


74019 


(56.8) 




47655 


(35.9) 


50031 


(38.4) 




46217 


(34.8) 


51243 


(39.4) 


HIK 


97073 


(73.1) 


76533 


(58.8) 


HLK 


87981 


(66.3) 


72182 


(55.4) 
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P.aeojginosa ATCC 27853 

BSCS ffi*tfct 
(RLU) (%) 


E.faecaJisATCC29212 
(RLAJ) (%) 


( TCA ttfUa) 


168141 


(100.0) 


12427 


(100.0) 



(0.1) 

(1.3) 
(65.4) 

(36.9) 

(38.3) 

(63.7) 

(64.4) 
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553 


(0.3) 


113 


ry/rmyjii-i' 


1503 


(0.9) 


163 




117096 


(69.6) 


8132 




80455 


(47.8) 


4586 




81069 


(48.2) 


4762 


HIK 


131134 


(78.0) 


7914 


HLK 


131815 


(78.4) 


7998 
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1 H 1 K&tfHLK(i. ^ T I 2£gft;fc<fcD^^L£mfc©490ft4>Glu £ 
! tt^JlcW1-'5»tt* < lSl±L^tC5i%^^tlSo S£oT> H I KRtfHLKli. 

t 

J 

; 4> ;U i/ 7 i 5 - ** StttfftTf S C £ < *IBJJ3l*J ATP £8M£f 

: ems 7 «;-r*x h 

i 
t 

! K5«J#^2 : -ofiJSD N A 



2 0 
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• WO W/33997 

: m * <d *e m 

! 2. *?,u;u>>7x7-*Wx;KE^]<C:fc^T, L < tt'W 

'4. OT© (a) Xtt (b) Ax^/iSai^lEH^iraflO^^^x^-Hfo 

j (a) EJi|«4'e*SnS7 5 y»EW^6«5*y^^^ 

; (b) (a) ©*y<7^ K®7 5 ;iEWC*J^-Cl litttt©7 S ^ 

: 5. HTO (a) Xtt (b) *^«5»*©i6ffl3B 1 EiE*©^ •> 7 x 7 ~ b' 0 

(a) EW#^6Tf*$n«7 ^KEW^&ACS^y^T'^K 

(b) (a) ©* , ;^7'f-Ktc*i^Tl*L<tttt»07 J/»^inx Xife 

5/7 x7--tfSt^ft5#'J ^7*f- K 

' 6. m^oveMm i 5 5©o-rnA^«iatt©^*>7 x? k 

v 7 x J—eZ&WtZCt&QfWib+Zfri' 7 x 7 — b'OSJSfto 

i o. »ja*^ai**^»E«tt*io?¥«ETKATP«:ttib-rs*iig. a 

A T P tttbttic * •> 7 x 5 —If *^tlft7t«ai*»ftl L 2 Ig 
fc«tCfailjtl[*«asl-*SB3Ig«:^t;«iartATPOiB!JSftJC*i^r. * 

; 2 i 



312 321 4299 P. 64 
PCT/JP98/0S864 
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t 

t 

WO 99/33997 PCT/JP98/05864 

j I 2. fcft&3S©S»Dfc* O.OlK#±©#ffi«ttiW0£fcTT?ffttfc 

i OJJL £1 2 Jgl-!2«©aBSSrtATPcDiB'J^?io 



2 2 



J 
i 



NOU-29-2004 15: 14 



BHG & L 



312 321 4299 P. 66 



W099/33W7 



PCT7JPW05864 



r. pi nv 




FU 



Nr 



P HLf7-2l7Lcu 
(4.51cbp) 



AO 



Ala217Uu Glu<SQLys 



ii 



pHLfLK 
(4.5kbp) 



Ap 




EcoRV+Narl 





8» 



Nr 



lxP P HLf7-2l7ne 
(4.5kbp) 



UL; Luciola lateralis JU->7x 5 cONA, Ap; ^ -7^^^— tfitfi^ LacP: 
^H->^— tf ^"n^-^-. RI;EcoRI % RV.EcoRV. Nr, Narl 
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i 
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SEQUENCE LISTING 

! <110> KIKKOMAN CORPORATION 

<120> LUCIFERASB AND A METHOD FOR DETECTING INTRACELLULAR ATP 
USING THE SAME 

• <130> P98-0634 

; <140> 

<141> 

' <150> JP97/361022 
' <151> 1997-12-26 

i <160> 6 

: <170> Patentln Ver. 2.0 

; <2io> l 

. <211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 
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<400> 1 

tgttgtactt aagaaaggaa aat 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 2 

acagctcccg gaagctcacc age 23 

<210> 3 
<211> 1644 
<212> DNA 

<213> Luciola lateralis 

<220> 

<221> CDS 

<222> (O.. (1644) 

<400> 3 

atg gaa aac atg gag aac gat gaa aat att gtg tat ggt cct gaa cca 48 

Met Glu Asn Met Clu Asn Asp Glu Asn He Val Tyr Cly Pro GIu Pro 

15 10 15 

2/2 0 
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. 1 1 1 tac cct att gaa gag gga tct get gga gca caa ttg cgc aag tat 96 
Phe Tyr Pro Me GLu Glu Gly Ser Ala Gly Ala Gin Leu Arg Lys Tyr 
20 25 30 

atg gat cga tat gca aaa ctt gga gca att get ttt act aac gca ctt 144 
.Met Asp Arg Tyr Ala Lys Leu Gly Ala He Ala Phe Thr Asn Ala Leu 
35 40 45 

acc ggt gtc gat tat acg tac gec gaa tac tta gaa aaa tea tgc tgt 192 
Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu Lys Ser Cys Cys 
50 55 60 

. eta gga gag get tta aag aat tat ggt ttg gtt gtt gat gga aga att 240 
Leu Gly Glu Ala Leu Lys Asn Tyr Gly Leu Val Val Asp Gly Arg lie 
65 70 75 80 

gcg tta tgc agt gaa aac tgt gaa gaa ttc ttt att cct gta tta gee 288 
Ala Leu Cys Ser Glu Asn Cys Glu Glu- Phe Phe He Pro Val Leu Ala 
85 90 95 

ggt tta ttt ata ggt gtc ggt gtg get cca act aat gag att tac act 336 
Gly Leu Phe lie Gly Val Gly Val Ala Pro Thr Asn Glu lie Tyr Thr 
100 105 110 

eta cgt gaa ttg gtt cac agt tta ggc ate tct aag cca aca att gta 384 
Leu Arg Glu Leu Val His Ser Leu Gly Me Ser Lys Pro Thr lie Val 
115 120 125 
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ttt agt tct aaa aaa gga tta gat aaa gtt ata act gta caa aaa acg 432 

Phe Ser Ser Lys Lys Gly Leu Asp Lys Val lie Thr Val Gin Lys Thr 

130 135 140 



gta act get att aaa acc att gtt ata ttg gac age aaa gtg gat tat 480 
Val Thr Ala He Lys Thr He Val lie Leu Asp Ser Lys Val Asp Tyr 
145 150 155 160 

aga ggt tat caa tec atg gac aac ttt att aaa aaa aac act cca caa 528 
Arg Gly Tyr Gin Ser Met Asp Asn Phe He Lys Lys Asn Thr Pro Gin 
165 170 175 

ggt tie aaa gga tea agt ttt aaa act gta gaa gtt aac cgc aaa gaa 576 
Gly Phe Lys Gly Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu 
180 185 190 

caa gtt get ctt ata atg aac tct teg ggt tea acc ggt ttg cca aaa 624 
Gin Val Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys 
195 200 205 

ggt gtg caa ctt act cat gaa aat ttg gtc act aga ttt tct cac get 672 
Gly Val Gin Leu Thr His Glu Asn Leu Val Thr Arg Phe Ser His Ala 
210 215 220 

aga gat cca att tat gga aac caa gtt tea cca ggc acg get att tta 720 
Arg Asp Pro He Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala He Leu 
225 230 235 240 

act gta gta cca ttc cat cat ggt ttt ggt atg ttt act act tta ggc 768 
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Thr Val Val Pro Phe His His Gly Phe Cly Met Phe Thr Thr Leu Gly 
245 250 255 



tat eta act tgt ggt ttt cgt att gtc atg tta acg aaa ttt gac gaa 816 

Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe Asp Glu 
260 265 270 

gag act ttt tta aaa aca ctg caa gat tac aaa tgt tea age gtt att 864 

Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser Ser Val lie 
275 280 285 



ctt gta ccg act ttg ttt gca att ctt aat aga agt gaa tta etc gat 912 
Leu Val Pro Thr Leu Phe Ala He Leu Asn Arg Ser Glu Leu Leu Asp 
290 295 300 

aaa tat gat tta tea aat tta gtt gaa att gca tct ggc gga gca cct 960 
Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala Ser Gly Gly Ala Pro 
305 310 315 320 



tta tct aaa gaa att ggt gaa get gtt get aga cgt ttt aat tta ccg 1008 
Leu Ser Lys Glu lie Gly Glu Ala Val Ala Arg Arg Phe Asn Leu Pro 
325 330 335 



ggt gtt cgt caa ggc tat ggt tta aca gaa aca acc tct gca att att 1056 
Gly Val Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala lie He 
340 345 350 



ate aca ccg gaa ggc gat gat aaa cca ggt get tct ggc aaa gtt gtg 
He Thr Pro Glu Gly Asp Asp Lys Pro Gly Ala Ser Gly Lys Val Val 

5/20 



1104 



NOU-29-2004 15U5 BHG & L 312 321 4299 P. 75 

W0 99/33W7 PCT/JP98/0S864 

355 360 365 



cca tta ttt aaa gca aaa gtt ate gat ctt gat act aaa aaa act ttg 1152 
Pro Leu Phe Lys Ala Lys Val He Asp Leu Asp Thr Lys Lys Thr Leu 
370 375 380 

ggc ccg aac aga cgt gga gaa gtt tgt gta aag ggt cct atg ctt atg 1200 
Gly Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met 
385 390 395 400 

aaa ggt tat gta gat aat cca gaa gca aca aga gaa ate ata gat gaa 1248 
Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr Arg Glu He He Asp Glu 
405 410 415 



gaa ggt tgg ttg cac aca gga gat att ggg tit tac gat gaa gaa aaa 1296 
Glu Gly Trp Leu His Thr Gly Asp lie Gly Tyr Tyr Asp Glu Glu Lys 
420 425 430 



cat ttc ttt ate gtg gat cgt ttg aag tct tta ate aaa tac aaa gga 1344 
His Phe Phe lie Val Asp Arg Leu Lys Ser Leu lie Lys Tyr Lys Gly 
435 440 445 



tat caa gta cca cct get gaa tta gaa tct gtt ctt ttg caa cat cca 1392 
Tyr Gin Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro 
450 455 460 



aat att ttt gat gec ggc gtt get ggc gtt cca gat cct ata get ggt 1440 

Asn He Phe Asp Ala Gly Val Ala Gly Val Pro Asp Pro lie Ala Gly 
, 465 470 475 480 
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gag ctt ccg gga get gtt gtt gta ctt aag aaa gga aaa tct atg act 1488 
Clu Leu Pro Gly Ala Val Val Val Leu Lys Lys Gly Lys Ser Met Thr 
485 490 495 

gaa aaa gaa gta atg gat tac gtt get agt caa gtt tea aat gca aaa 1536 
Glu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val Ser Asn Ala Lys 
500 505 510 

cgt ttg cgt ggt ggt gtc cgt tit gtg gac gaa gta cct aaa ggt etc 1584 
Arg Leu Arg Gly Gly Val Arg Phe Val Asp Glu Val Pro Lys Gly Leu 
515 520 525 

act ggt aaa att gac ggt aaa gca att aga gaa ata ctg aag aaa cca 1632 
Thr Gly Lys He Asp Gly Lys Ala lie Arg Glu He Leu Lys Lys Pro 
530 535 540 

gtt get aag atg 1644 

Val Ala Lys Met 

545 



<210> 4 
<211> 548 
<212> PRT 

<213> Luciola lateralis 
<400> 4 

Met Glu Asn Met Glu Asn Asp Glu Asn lie Val Tyr Gly Pro Glu Pro 
15 10 15 
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Phe Tyr Pro lie Glu Clu Gly Ser Ala Gly Ala Gin Leu Arg Lys Tyr 

20 25 30 



Met Asp Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr Asn Ala Leu 
35 40 45 

Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu Lys Ser Cys Cys 
50 55 60 

Leu Gly Glu Ala Leu Lys Asn Tyr Gly Leu Val Val Asp Gly Arg lie 
65 70 75 BO 

Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe Phe Ue Pro Val Leu Ala 
85 90 95 

Gly Leu Phe He Gly Val Gly Val Ala Pro Thr Asn Glu lie Tyr Thr 
100 105 110 

Leu Arg Glu Leu Val His Ser Leu Gly lie Ser Lys Pro Thr lie Val 
115 120 125 

Phe Ser Ser Lys Lys Gly Leu Asp Lys Val He Thr Val Gin Lys Thr 
130 135 140 

Val Thr Ala lie Lys Thr lie Val lie Leu Asp Ser Lys Val Asp Tyr 
145 150 155 160 

Arg Gly Tyr Gin Ser Met Asp Asn Phe lie Lys Lys Asn Thr Pro Gin 
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165 170 175 

Gly Phe Lys Gly Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu 
180 185 190 

Gin Val Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys 
195 200 205 

Gly Val Gin Leu Thr His Glu Asn Leu Val Thr Arg Phe Ser His Ala 

210 215 220 



Arg Asp Pro lie Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala lie Leu 

225 230 . 235 240 

Thr Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly 

245 250 255 

Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe Asp Glu 

260 265 270 

Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser Ser Val lie 

275 280 285 

Leu Val Pro Thr Leu Phe Ala lie Leu Asn Arg Ser Glu Leu Leu Asp 

290 295 300 

Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala Ser Gly Gly Ala Pro 

^ 305 310 315 320 
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!Leu Ser lys Glu He Gly Glu Ala Val AU Are Arg Phe Asn Leu Pro 
325 330 335 

iGly Val Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala lie He 
! 340 345 350 

; 1 1 e Thr Pro Glu Gly Asp Asp Lys Pro Gly' Ala Ser Gly Lys Val Val 

; 355 360 365 

i 
t 

:Pro Leu Phe Lys Ala Lys Val lie Asp Leu Asp Thr Lys Lys Thr Leu 
; 370 375 380 

Gly Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met 
i 365 390 395 400 

:Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr Arg Glu lie lie Asp Glu 
405 410 415 



Glu Gly Trp Leu His Thr Gly Asp He Gly Tyr Tyr Asp Glu Glu Lys 
420 425 430 

His Phe Phe He Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly 
435 440 445 



Tyr Gin Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro 
450 455 460 



Asn lie Phe Asp Ala Gly Val Ala Gly Val Pro Asp Pro He Ala Gly 
465 470 475 480 
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Glu Leu Pro Gly Ala Val Val Val Leu Lys Lys Gly Lys Ser Met Thr 
485 490 495 



iGlu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val Ser Asn Ala Lys 
: 500 505 510 

i 

jArg Leu Arg Gly Gly Val Arg Phe Val Asp Glu Val Pro Lys Gly Leu 
; 515 520 525 

Thr Gly Lys lie Asp Gly Lys Ala lie Arg Glu lie Leu Lys Lys Pro 
530 535 540 

i 

Val Ala Lys Met 
1545 



;<210> 5 
;<211> 1644 
;<212> DNA 

|<213> Luciola lateralis 

;<220> 

■<221 > CDS 

!<222> CO. . (1644) 

|<400> 5 

'atg gaa aac atg gag aac gat gaa aat att gtg tat ggt cct gaa cca 48 
iMet Glu Asn Met Glu Asn Asp Glu Asn He Val Tyr Gly Pro Glu Pro 
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PCT/JP98/058W 



10 



15 



ttt tac cct att gaa gag gga tct get gga gca caa ttg cgc aag tat 96 

Phe Tyr Pro lie Glu Glu Gly Ser Ala Gly Ala Gin Leu Arg Lys Tyr 
20 25 30 

atg gat cga tat gca aaa ctt gga gca att get ttt act aac gca ctt 144 

Met Asp Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr Asn Ala Leu 
35 40 45 



ace ggt gtc gat tat acg tac gec gaa tac tta gaa aaa tea tgc tgt 
|Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu Lys Ser Cys Cys 
i 50 55 60 



192 



eta gga gag get tta aag aat tat ggt ttg gtt gtt gat gga aga att 240 

i 

leu Gly Glu Ala Leu Lys Asn Tyr Gly Lev Val Val Asp Gly Arg He 
i 65 70 75 80 



gcg tta tgc agt gaa aac tgt gaa gaa ttc ttt att cct gta tta gec 288 

|Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe Phe lie Pro Val Leu Ala 

85 90 95 

ggt tta ttt ata ggt gtc ggt gtg get cca act aat gag att tac act 336 

Gly Leu Phe He Gly Val Gly Val Ala Pro Thr Asn Glu lie Tyr Thr 
100 105 HO 



eta cgt gaa ttg gtt cac agt tta ggc ate tct aag cca aca att gta 
Leu Arg Glu Leu Val His Ser Leu Gly He Ser Lys Pro Thr He Val 
115 120 125 



384 



l 2 / i o 
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ittt agt tct aaa aaa gga 

Phe Ser Ser Lys Lys Cly 
130 

;gta act get att aaa acc att gtt ata ttg gac age aaa gtg gat tat 480 

;Val Thr Ala He Lys Thr lie Val lie Leu Asp Ser Lys Val Asp Tyr 
jl45 150 155 160 

aga ggt tat caa tec atg gac aac ttt att aaa aaa aac act cca caa 528 
iArg Gly Tyr Gin Ser Met Asp Asn Phe He Lys Lys Asn Thr Pro Gin 
165 170 175 

iggt ttc aaa gga tea agt ttt aaa act gta gaa gtt aac cgc aaa gaa 576 
|Gly Phe Lys Gly Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu 
180 185 190 

caa gtt get ctt ata atg aac tct teg ggt tea acc ggt ttg cca aaa 624 
iGln Val Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys 
; 195 200 205 

Iggt gtg caa ctt act cat gaa aat ate gtc act aga ttt tct cac get 672 
Gly Val Gin Leu Thr His Glu Asn lie Val Thr Arg Phe Ser His Ala 

| 210 215 220 

;aga gat cca att tat gga aac caa gtt tea cca ggc acg get att tta 720 
Arg Asp Pro He Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala He Leu 
1225 230 235 240 



NOU-29-2004 15U6 BHG & L 



WO 99/33997 



tta gat aaa gtt ata act gta caa aaa acg 432 
Leu Asp Lys Val lie Thr Val Gin Lys Thr 
135 140 
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iact gta gta cca tie cat cat ggt ttt ggt atg ttt act act tta ggc 768 

;Thr Val Val Pro Phe His His Gly Phe Cly Met Phe Thr Thr Leu Gly 
245 250 255 

'tat eta act tgt ggt ttt cgt att gtc atg tta acg aaa ttt gac gaa 816 

Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe Asp Glu 
260 265 270 

: gag act ttt tta aaa aca ctg caa gat tac aaa tgt tea age gtt att 864 
Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser Ser Val lie 

275 280 285 



ctt gta ccg act ttg ttt gca att ctt aat aga agt gaa tta etc gat 912 
Leu Val Pro Thr Leu Phe Ala lie Leu Asn Arg Ser Glu Leu Leu Asp 
290 295 300 

aaa tat gat tta tea aat tta gtt gaa att gca tct ggc gga gca cct 960 
Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala Ser Gly Gly Ala Pro 
305 310 315 320 



tta tct aaa gaa att ggt gaa get gtt get aga cgt ttt aat tta ccg 1008 
Leu Ser Lys Glu lie Gly Glu Ala Val Ala Arg Arg Phe Asn Leu Pro 
325 330 335 

ggt gtt cgt caa ggc tat ggt tta aca gaa aca acc tct gca att att 1056 
Gly Val Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala He He 
340 345 350 



ate aca ccg gaa ggc gat gat aaa cca ggt get tct ggc aaa gtt gtg 1104 
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lie Thr Pro Glu Gly Asp Asp Lys Pro Gly Ala Ser Gly Lys Val Val 
355 360 365 



cca tta ttt aaa gca aaa gtt ate gat ctt gat act aaa aaa act ttg 
Pro Leu Phe Lys Ala Lys Val He Asp Leu Asp Thr Lys Lys Thr Leu 
370 375 380 



1152 



iggc ccg aac aga cgt gga gaa gtt tgt gta aag ggt cct atg ctt atg 

!Gly Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met 

1 

i385 390 ' 395 400 



1200 



'aaa ggt tat gta gat aat cca gaa gca aca aga gaa ate ata gat gaa 
'Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr Arg Glu lie He Asp Glu 
405 410 415 



1248 



jgaa ggt tgg ttg cac aca gga gat att ggg tat tac gat gaa gaa aaa 1296 
iGlu Gly Trp Leu His Thr Gly Asp He Gly Tyr Tyr Asp Glu Glu Lys 
420 425 430 

cat ttc ttt ate gtg gat cgt ttg aag tct tta ate aaa tac aaa gga 1344 
His Phe Phe He Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly 
435 440 445 



;tat caa gta cca cct get gaa tta gaa tct gtt ctt ttg caa cat cca 1392 
iTyr Gin Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro 
; 450 455 460 

iaat att ttt gat gec ggc gtt get ggc gtt cca gat cct ata get ggt 1440 
Asn lie Phe Asp Ala Gly Val Ala Gly Val Pro Asp Pro lie Ala Gly 
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465 470 475 480 

! gag ctt ccg gga get gtt gtt gta ctt aag aaa gga aaa tct atg act 1488 

t 

•Glu Leu Pro CLy Ala Val Val Val Leu Lys Lys Cly Lys Ser Met Thr 
485 490. 495 



gaa aaa gaa gta atg gat tac gtt get agt caa gtt tea aat gca aaa 1536 
Clu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val Ser Asn Ala Lys 
500 505 510 

j cgt ttg cgt ggt ggt gtc cgt ttt gtg gac gaa gta cct aaa ggt etc 1584 

Arg Leu Are Gly Gly Val Arg Phe Val Asp Glu Val Pro Lys Gly Leu 
| 515 520 525 

act ggt aaa att gac ggt aaa gca att aga gaa ata ctg aag aaa cca 1632 
i Thr Gly Lys lie Asp Gly Lys Ala lie Arg Glu He Leu Lys Lys Pro 
! 530 535 540 

; gtt get aag atg 1644 
i Val Ala Lys Met 

i 545 



I <210> 6 
I <211> 548 
■ <212> PRT 

i 

; <213> Luciola lateralis 

l 

<400> 6 

i 
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;Met Glu Asn Met Glu Asn Asp GIu Asn lie Val Tyr C 1 y Pro Glu Pro 

■ 1 5 10 15 

:Phe Tyr Pro lie Glu Glu Gly Ser Ala Gly Ala Gin Leu Arg Lys Tyr 

j 20 25 30 

[Met Asp Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr Asn Ala Leu 
35 40 45 

i 

Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu Lys Ser Cys Cys 
50 55 60 

,Leu Gly Glu Ala Leu Lys Asn Tyr Gly Leu Val Val Asp Gly Arg He 
| 65 70 75 80 

i 

Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe Phe He Pro Val Leu Ala 
85 90 95 

ftly Leu Phe He Gly Val Gly Val Ala Pro Thr Asn Glu He Tyr Thr 
100 105 110 



Leu Arg Glu Leu Val His Ser Leu Gly lie Ser Lys Pro Thr He Val 
! 115 120 125 

Phe Ser Ser Lys Lys Gly Leu Asp Lys. Val He Thr Val Gin Lys Thr 

' 130 135 140 

Val Thr Ala lie Lys Thr He Val lie Leu Asp Ser Lys Val Asp Tyr 

150 155 160 
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Arg Gly Tyr Gin Ser Met Asp Asn Phe He Lys Lys Asn Thr Pro Gin 
; 165 170 175 

; Gly Phe Lys Gly Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu 
! 180 185 190 

; CLn Val Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys 
195 200 205 

I 
i 

i Gly Val Gin Leu Thr His Glu Asn lie Vil Thr Arg Phe Ser His Ala 
210 215 220 

i Are Asp Pro He Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala He Leu 
; 225 230 235 240 

!Thr Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly 
1 245 250 255 

!Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe Asp Glu 
260 265 270 

i 

i Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser Ser Val lie 

i 275 280 285 

Leu Val Pro Thr Leu Phe Ala lie Leu Asn Arg Ser Glu Leu Leu Asp 
290 295 300 

: Lys Tyr Asp Leu Ser Asn Leu Val Glu He Ala Ser Gly Gly Ala Pro 
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1 305 310 315 320 

! Leu Ser Lys Glu lie Gly Glu Ala Val Ala Arg Arg Phe Asn Leu Pro 
325 330 335 

i Gly Va! Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala lie He 
\ 340 345 350 

; lie Thr Pro Glu Gly Asp Asp Lys Pro Gly Ala Ser Gly Lys Val Val 

; 355 360 365 

j Pro Leu Phe Lys Ala Lys Val lie Asp Leu Asp Thr Lys Lys Thr Leu 
j 370 375 380 

j Gly Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met 
! 385 390 395 400 

i 
) 

I 

: Lys Gly Tyr Val Asp Asn Pro Glu Ala thr Arg Glu He lie Asp Glu 
! 405 410 415 

! Glu Gly Trp Leu His Thr Gly Asp lie Gly Tyr Tyr Asp Glu Glu Lys 
; 420 425 430 

i 
! 

, i His Phe Phe lie Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly 
! 435 440 445 

i 

; Tyr Gin Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro 
450 455 460 
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Asn lie Phe Asp Ala Gly Val Ala Cly Val Pro Asp Pro lie Ala Gly 
i465 470 475 480 



<Glu Leu Pro Gly Ala Val Val Val Leu Lys Lys Gly Lys Ser Met Thr 
485 490 495 

€lu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val S-er Asn Ala Lys 
: 500 505 510 

lArg Leu Arg Gly Gly Val Arg Phe Val Asp Glu Val Pro Lys Gly Leu 

' 515 520 525 

. IThr Gly Lys lie Asp Cly Lys Ala lie Arg Glu He Leu Lys Lys Pro 
I 530 535 540 

jVal Ala Lys Met 
i545 
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